Gluconacetobacter diazotrophicus levansucrase is involved in tolerance to NaCl, sucrose and desiccation, and in biofilm formation.
Gluconacetobacter diazotrophicus is a nitrogen-fixing bacterium and endophyte of sugarcane, which expresses levansucrase, a fructosyltransferase exoenzyme with sucrose hydrolytic and levan biosynthetic activities. As a result of their physical properties, the levan can provide protection against stress caused by abiotic or biotic factors and participate in the formation of biofilms. In this study, we investigated the construction and function of a levansucrase-defective mutant of G. diazotrophicus. The lsdA mutant showed a decreased tolerance (65.5%) to 50-150 mM NaCl and a decrease of 89% in 876 mM (30%) sucrose, a reduction (99%) in tolerance to desiccation after 18 h, and a decrease (36.9-58.5%) in the ability to form cell aggregates on abiotic surfaces. Complementation of the mutant with the complete lsdA gene leads to a recovery of the ability to grow on sucrose-containing medium and to form slimy colonies, the ability to form the cell aggregates on abiotic surfaces and the tolerance to NaCl. This report demonstrates the importance of levansucrase in environmental adaptation of G. diazotrophicus under high osmotic stress and in biofilm formation.